Objective: To examine the type and frequency of living strategies used by adults living with HIV. Methods: We conducted a cross-sectional web-based survey that included 51 living strategies: maintaining sense of control, attitudes and beliefs, blocking HIV out of the mind, and social interaction. We examined the frequency of use and compared the proportion of respondents who engaged in strategies across 3 age-groups (<40 years, 40-49 years, and 50 years). Results: Of the 935 participants, the majority were men (79%) and most (60%) engaged "most" or "all of the time" in healthy lifestyle strategies and maintained a positive outlook living with HIV. Compared to younger participants, a higher proportion of older adults (50 years) engaged "most" or "all the time" in strategies that involved maintaining control over health and adopting positive attitudes and outlook living with HIV. Conclusions: Findings can help to inform the role of self-management to enhance successful aging with HIV.
Introduction
With increased access to antiretroviral therapy (ART), HIV is transitioning into a chronic illness, whereby individuals on treatment are living to similar life expectancy of the general population. 1 Estimates from UNAIDS suggest that the prevalence of HIV among older adults aged !50 years has increased steadily since 1995 to an estimated 4.2 million worldwide and will continue to increase. 2 In Canada, the prevalence of older adults (!50 years) living with HIV is expected to increase, as individuals who were diagnosed at younger ages are now surviving into older age, as well as new diagnoses emerging among older adults. 3 Similar trends are seen in the United States, where in 2013, an estimated 26% of all people living with HIV were 55 years and older. 4 As individuals age with HIV, they can experience a higher prevalence and earlier onset compared to the general population of multimorbidity including cardiovascular disease, mental health issues, bone and joint disorders, diabetes, renal failure and chronic lung disease. [5] [6] [7] Health-related sequelae associated with multimorbidity can result in increased frailty, functional decline, and disability-defined as the combination of multidimensional (physical, cognitive, mental, emotional, and social) health challenges living with HIV including uncertainty or worrying about future health. [8] [9] [10] The Episodic Disability Framework was derived from the perspective of adults living with HIV to characterize the multidimensional and sometimes fluctuating nature of health challenges in people living with HIV. The Framework includes 3 main components: (1) dimensions of disability which include physical, cognitive, mental, and emotional symptoms and impairments, difficulties with day-to-day activities, challenges to social inclusion, and uncertainty or worrying about future health; (2) contextual factors that include extrinsic (social support and stigma) and intrinsic (living strategies and personal attributes) factors, which may interact with and influence disability; and (3) triggers, known as major or momentous life events that may trigger an episode of disability such as receiving a new health diagnosis, changing a medication regimen, or experiencing a health event. 10, 11 The Episodic Disability Framework has been validated with a sample of adults living with HIV in Ontario and provides a novel approach for conceptualizing the multidimensional and episodic nature of disability experienced by adults living with HIV. 12 The Framework has been used to describe the physical, neurocognitive, and social participation challenges 13, 14 as well as uncertainty 15, 16 and the role for rehabilitation in the context of HIV. 17, 18 This Framework is a foundation for this study. Disability may differ among older versus younger adults with HIV. 19 Older adults living with HIV are at increased risk of frailty, possess higher rates of daily functional impairments and social participation restrictions, and are more likely to experience mental health challenges and social isolation compared to the general population. 20, 21 Older adults with HIV may further face challenges with uncertainty surrounding financial insecurity, transitioning into retirement and changes in longterm housing. 15 Hence, there is a need to better address the multidimensional and complex health-related consequences of HIV and multimorbidity across age groups and to identify ways to enhance successful aging with HIV. 22 However, access to formalized health and rehabilitation services may be limited to people living with HIV due to, for example, lack of awareness or financial barriers to government coverage for services. 23 Hence, many adults living with HIV are left to employ individual coping or living strategies to deal with their health-related challenges.
Coping, stress, and health are interrelated concepts. The way in which an individual experiences and assesses a stressful situation will determine how he or she goes about responding to it. 24 Living strategies is a newly emerging term that may be considered analogous to coping in the context of HIV. The concept of "living strategies" was derived from the perspective of people living with HIV as a component of the Episodic Disability Framework, defined as behaviors, attitudes, and beliefs adopted by people living with HIV to help deal with disability associated with HIV and multimorbidity. 11 The term "living strategies" is distinct from "coping" because it acknowledges strategies that can have both positive and negative influences on health. Examples of living strategies include seeking social interaction with others, maintaining a sense of control over life, blocking HIV out of the mind, and maintaining positive attitudes and beliefs living with HIV. 11 While most strategies have positive influences on health, isolating oneself from others and engaging in substance use to "block HIV out of the mind" are strategies that can have negative consequences on overall health and well-being.
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Despite the potential benefits of living strategies, the nature and extent to which people living with HIV utilize them and the extent to which strategy use differs across age groups for people living with HIV is unknown. Understanding how living strategies are used among older and younger adults with HIV can help to identify ways health-care providers can promote positive, timely, and age-appropriate self-management approaches for enhancing health. 25, 26 Our aim was to examine the type and frequency of living strategies used by adults living with HIV and to examine living strategy use within our sample across 3 age groups (<40, 40-49, and !50 years).
Methods
We conducted a cross-sectional, self-administered, web-based survey in adults (18 years of age or older) living with HIV in Canada. We used a community engagement approach to the survey design and implementation, and interpretation of the data involving a team of researchers, knowledge user organizations, people living with HIV, and representatives from community-based organizations, including Realize, a Canadian governmental organization dedicated to improving rehabilitation services for people living with HIV through research, education, policy, and practice. 27 This study was approved by Research Ethics Boards at the University of Toronto, University of Victoria, McMaster University, and Dalhousie University.
The HIV, Health, and Rehabilitation Survey instrument was developed by our multidisciplinary team to assess disability and rehabilitation services use among people living with HIV. The survey instrument was composed of sections on disability, rehabilitation services use, comorbidities, living strategies, social support, stigma, and demographic and disease characteristics. It was developed, pretested, and piloted by researchers, knowledge users, and collaborators across Canada. We administered the survey using Lime Survey software. 28 In this article, we specifically focus on the sections and findings pertaining to living strategies and the demographic and disease characteristics of adults living with HIV.
Survey Instrument
To our knowledge, no preexisting HIV-specific measure of living strategies is available in the literature. Hence, we developed items based on categories that pertained to living strategies in the Episodic Disability Framework, a conceptual framework validated in people living with HIV. 12 Fifty-one items spanned strategies related to seeking social interactions with others (10 items), maintaining a sense of control over life (lifestyle, re-establishing purpose in life, maintaining life balance, planning for and anticipating the future, and paying attention to the numbers, such as viral load; 26 items), attitudes and beliefs (outlook on life, faith, and spirituality; 8 items), and blocking HIV out of the mind (7 items). For each item, participants were asked how often they used a given living strategy in the past month ranging from 0 ¼ "none of the time (eg, not at all)," 1 ¼ "a little of the time (eg, few times a month)," 2 ¼ "some of the time (eg, weekly)," 3 ¼ "most of the time (eg, few times a week)," and 4 ¼ "all of the time (eg, every day)." We asked in the form of 2 questions whether collectively the personal living strategies (n ¼ 41) and social interaction living strategies (n ¼ 10) helped reduce, minimize, or prevent day-today health challenges living with HIV (n ¼ 10).
Participants and Recruitment
We recruited adults living with HIV (18 years of age or older) in Canada who were able to read and understand English. We used a modified Dillman Tailored Design Method 29 in collaboration with a total of 28 publicly funded community-based organizations and HIV clinics across Canada using a 4-step e-mail or e-blast approach that included an initial e-mail invitation with the link to the survey questionnaire and thank-you or follow-up reminder e-mails at 1, 4, and 5 weeks after the initial invitation. E-mails and e-blasts were sent by community organizations and clinics to a sampling frame composed of over 4800 known clients living with HIV. Recruitment was supplemented by electronic (e-mails, newsletters, websites, video) and on-site (posters, cards) strategies along with snowball sampling. Participants received a $25 CAD electronic gift card as a token of appreciation for their participation.
Analysis
We downloaded survey responses from Lime Survey software 28 into SAS 9.3 (IBM/SAS Institute) for analysis. 30 Mean imputation was performed for items with <5% missingness. We dichotomized living strategies into 2 categories of frequency: (1) none, a little, or some of the time and (2) most of the time or all of the time. We reported the frequency and percentage of respondents who engaged in each strategy most or all of the time. Using the Episodic Disability Framework, 11 we conceptualized 37 of the items as having positive influences on health, 8 having negative influences on health, and 6 potentially as having either a positive or negative influence on health dependent on the individual and context (Table 1) .
We categorized age into 3 groups: <40 years of age, 40 to 49 years of age, and !50 years of age. The Public Health Agency of Canada defines older adults living with HIV as 50 years of age and older. 31 We chose the above 3 age categories as Emlet et al reported benefits to interpretation when categorizing age because this takes into account the relationship of HIV and its impact across different age generations in the life course. 32 We described the frequency of living strategy use and compared the proportion of participants who engaged in living strategies most (few times per week) or all the time (every day) versus none, a little, or some of the time across 3 age groups (<40 years, 40-49 years, and !50 years). We used pairwise w 2 tests with Tukey-type adjusted P values for multiple comparisons to determine statistically significant differences between age groups. 33 Analyses were conducted using SAS statistical software. 30 
Results
Of the 1850 people who accessed the survey, 1477 (80%) initiated and 1171 (79%) completed the survey. We removed 230 cases due to large amounts of missing responses, suspected multiple responses, and nonsensical responses, resulting in 941 complete and estimated valid responses. Each item in the living strategies section had less than 2% of responses missing. Of the 941 participants who completed the questionnaire, 935 (99%) answered the age item and were included in the analysis. The majority of participants were men (79%), with a median age of 48 years (interquartile range (IQR): 38-54 years) and median year of HIV diagnosis of 2000 (IQR: 1993 (IQR: -2007 . Most (90%) respondents were taking antiretroviral medications and 65% reported an undetectable viral load. The majority were single (55%) and 38% were employed. Among the respondents, 26% were younger than 40 years, 30% were 40 to 49 years old, and 43% were 50 years or older (Table 2 ). Compared to younger participants, a greater proportion of older participants (!50 years) were living alone, living longer with their diagnosis, were taking ART, had some or completed university or postgraduate education, rated their health status as good, fair, or poor (opposed to excellent or very good), and fewer were working for pay. Living Strategies across Age Groups Table 3 displays the frequency of living strategies used most or all of the time by respondents across the age groups. Thirteen (25%) of the 51 living strategies were used by the majority of respondents (!50%) most or all of the time across 3 main positive living strategies associated with maintaining a sense of control, including (1) healthy lifestyle strategies which included getting enough sleep, eating healthy, brushing teeth and practicing good dental care, avoiding people or things that stress them out, and taking medications as discussed by their doctor; (2) maintaining health as a focus and purpose in life which included focusing on maintaining good health, focusing on work, friends, and activities, and managing finances; and (3) adopting positive attitudes and beliefs such as considering selfhealthy living with HIV, accepting and valuing oneself, having a positive outlook on life, accepting that health can fluctuate, and choosing to believe one can survive and overcome any challenges living with HIV (Table 3) . Among respondents who engaged in any of the first 41 living strategies and remaining 10 social interaction strategies, 40% and 65% felt they helped minimize or prevent the health challenges of living with HIV, respectively. Proportions of respondents who engaged in living strategies "most (few times a week)" or "all the time (everyday)" differed across age groups for 29 (57%) of the 51 living strategies (Table 3) . Of these strategies, a higher proportion of older adults (!50 years) engaged most or all the time in the majority (20/29; 69%) of the strategies compared to the other age groups, all of which were perceived as having a positive influence on health (Table 3) .
Comparing Respondents 50 Years or Older with Those <40 years
Compared to respondents who were <40 years of age, a significantly higher proportion of respondents aged 50 and older took a break or nap when they needed to (49% versus 39%, P < .01), tried to avoid people or things that stressed them out (56% versus 43%, P < .01) [ (Table 3; (Table  3 , all P < .01).
Differences for Living Strategies Perceived as Negatively Influencing Health
Of note, a higher proportion of younger respondents engaged in 9 of the living strategies, 4 of which were perceived as having potentially negative influences on health. Compared to respondents !50 years, a significantly higher proportion of younger respondents (<40 years) felt hopeless living with HIV (22% (Table 3 , all P < .01).
Discussion
Canadian adults living with HIV in this study reported engaging in a variety of living strategies to deal with their health challenges. Of the 51 strategies, 13 (25%) were used frequently (most or all the time) by the majority of all respondents and ranged from 50% avoiding what they perceive as stressful events or people, and choosing one can overcome challenges with HIV, to 92% taking medications as prescribed by their physician. All of these strategies were most frequently used by those 50 years or older, and all were perceived to have positive influences on health.
Living Strategies Analogous to Coping
Living strategies in our study may be considered analogous to concepts commonly described in the literature including coping (similar to positive outlook), mastery (maintaining sense of control), and social support (seeking social interaction), all of which are important for dealing with stressors and challenges living with HIV. Lazarus and Folkman described the interrelationship between stress, health, and coping, and the way in which a stressor might be experienced and evaluated by an individual will determine how he or she will go about responding to it. 24 For people living with HIV, positive refocusing, positive reappraisal, putting situations into perspective, and adjusting goals to be more realistic and attainable were associated with fewer symptoms of anxiety and depression. 34 Higher mastery scores were associated with having greater control in life and lower feelings of hopelessness, enabling individuals to mitigate mental health challenges and stressors living with HIV. 35 Rodkjaer and colleagues found that coping self-efficacy and the ability to positively disclose HIV status were associated with reduced depressive symptoms among adults living with HIV. 36 Finally, engaging in positive networks and social support, acquiring knowledge and understanding of HIV, selective disclosure of HIV status, and building confidence with employment were considered positive coping strategies for dealing with HIV-related stigma. 37 Our work offers a way to reframe traditional conceptualizations of coping to acknowledge positive and negative elements in any strategy on health and well-being. Despite the variations in terminology, a wealth of literature suggests the importance of considering multidimensional approaches to coping (and living) strategies for addressing mental and social health stressors for adults at any age with HIV.
Older Respondents Employed Some Living Strategies More Often
Results from our study suggest that older adults more frequently engage than younger adults in some living strategies related to maintaining a sense of control and positive outlook on life. Authors of a qualitative study highlighted the importance of accessing support, helping oneself and others, adopting spirituality, and engaging in active meaning-based strategies as ways to cope with HIV stressors, comorbidity, stigma, and financial insecurity among community-dwelling older adults living with HIV. 38 Similar strategies were documented among older adults for dealing with disability aging with HIV, such as keeping a positive attitude, maintaining sense of control, choosing social interactions, and focusing on other aspects of life beyond HIV status. 15 Drawing on faith and spirituality was documented as a frequent strategy among 25% of older adults in our sample. This approach was supported by Emlet and colleagues who demonstrated the role of spirituality among older adults aging with HIV, specifically to face the adversity that comes from long-term survivorship, to make connections with others, to harbor feelings of gratitude, and to learn new skills as one ages with HIV. 39 A greater proportion of older adults living with HIV reported engaging most or all the time in some living strategies associated with maintaining sense of control and adopting positive attitudes and beliefs, whereas a greater proportion of younger participants (<40 years) reported frequently engaging in social interaction strategies online (eg, Facebook, Twitter, chat rooms) and reaching out to others, particularly involving the Internet. The Internet and particularly the use of dating sites are mechanisms for social networking among young gay men. 40 However, people living with HIV of all ages are using social networking sites more readily. 41 Differences in social interaction across age groups may reflect "social pruning," a concept reported among older adults living with HIV that involves removing nonsupportive relationships, and those that might be stressful, highlighting the importance of quality of social relationships over quantity as adults age with HIV. 42 Nevertheless, online strategies may become increasingly important, as older adults are more likely to live alone and are at risk of social isolation compared to younger adults living with HIV <40 years of age. 43 Older adults in our study were living with a greater number of concurrent health conditions compared to younger respondents, and they engaged in positive living strategies more frequently. Older adults diagnosed with HIV prior to the era of combination ART may be living with distinct challenges associated with chronic inflammation of HIV, long-term ARV medication use, and long-standing persistent sequelae from opportunistic infections and adverse effects from earlier medications (eg, peripheral neuropathy). 22, 44 Further evidence from the Research on Older Adults with HIV (ROAH) study indicated that older adults living with HIV were living with a greater number of concurrent health challenges, depression, loneliness, and HIV-related stigma. 45 Older men and women have experienced the loss of friends and loved ones to HIV, resulting in their status as long-term survivors who have overcome adversity living in the pre-cART era. Someone living with HIV for 20 years or more may utilize living strategies more often compared to their younger counterparts because of having more experience with HIV. 46 Simply aging with HIV itself may be considered an accomplishment and predispose older adults and long-term survivors to adopt strategies such as optimism, self-esteem, and life satisfaction as a way to positively influence health and well-being. 47 Results reflect the greater prevalence of multimorbidity, stigma, ageism, and loneliness documented among older adults with HIV, suggesting a potentially greater need, and greater ability, to acquire strategies to deal with adversity and overcome the longstanding, health-related challenges with HIV. 48 Nevertheless, we did not find that living strategies were correlated with length of time since diagnosis (data not shown), suggesting that reasons for the uptake of living strategies likely are multifactorial, dependent on a combination of personal and environmental factors. The effect of living strategies on health and disability outcomes for adults aging with HIV, while beyond the scope of this article, is an important phase of future research.
Living Strategies and Resiliency
Some of the positive outlook living strategies utilized more frequently by older adults in our study, such as envisioning oneself as healthy with HIV, accepting and valuing oneself, having a positive outlook on life, accepting that health can fluctuate, and choosing to believe one can survive and overcome challenges with HIV, may be considered analogous to concepts of resilience, hardiness, mastery, or coping. 49, 50 Resilience can be defined as adapting well and/or overcoming adversity, hardships or significant sources of stress, and the ability to "bounce back" from difficult experiences faced in life. 51 Resilience has been shown to mediate the relationship between life stress and physical, emotional, and functional well-being among older adults living with HIV. 52 Positive reframing, positive perceptions of social relationships, and cognitive health were associated with high resilience among adults with HIV. 53 Emlet and colleagues used qualitative approaches to profile strength and resilience and found the majority of adults 50 years and older expressed themes related to selfacceptance, optimism, relationships with others, selfmanagement, and independence, 54 whereas Furlotte and Schwartz reported resilience as reducing the space HIV takes up in one's life, lifestyle changes to accommodate living with HIV, and engaging in social support, 55 concepts similarly expressed by the older adults in our sample.
Resilience and mastery were shown to be associated with health-related quality of life, social support, and community engagement among a sample of older gay and bisexual men living with HIV. 56 Emlet and colleagues conducted a qualitative study in 58 older adults with HIV who recognized both positives and negatives of their life circumstances and developed resiliency by overcoming personal and illness adversity and establishing mastery related to health, stigma, and personal trauma, which can be facilitated by social support. 57 Hence, resilience, which appears related to positive outlook and hope and optimism in our study, is an trait that can be learned and developed by considering the determinants of resilience along with personal behaviors and the environment where people age with HIV. 58 Further considerations of the structural, social, and individual determinants of health are important to consider for modeling resiliency with different aging sex-and gender-based populations. 59 Results suggest the role for interventions aimed at enhancing resilience using the above mentioned strategies as a way to potentially enhance quality of life for adults aging with HIV. Collectively, the living strategies exhibited by respondents in our sample may help to inform selfmanagement interventions to help people living with HIV deal with and overcome the challenges of living with a chronic and episodic illness. 60 We found only 1 negative strategy with significant differences between age groups. Of the 16% of respondents overall who reported feeling hopeless living with HIV most or all the time, this strategy was reported by a higher proportion of respondents <40 years (22%) compared to those 50 and older (3%). While evidence suggests that older adults may be more likely to experience mental health challenges, social isolation, and stigma compared to younger counterparts, 61 our results suggest strategies for emotional health coping remain critical for those of all ages with HIV.
Thirty percent of all the respondents reported smoking cigarettes most or all the time. Hence, while the majority of respondents engaged in positive strategies and avoided those with potentially negative health consequences, a role persists for health practitioners in addressing smoking cessation with people living with HIV. 62 
Limitations
Our study is not without limitations. Respondents in this study represent a convenience sample largely recruited from community-based service organizations. The majority of the self-selected participants were gay men, Caucasian, living in urban centers in Ontario, Canada, and not employed; hence, results do not represent the general population of Canadians living with HIV. Because the majority were recruited from community-based service organizations, respondents may have had increased access to supportive services and social networks living with HIV. We did not conduct a gender-based analysis among the age groups. With only 17% of women in our sample, 5% of which were !50 years, our findings cannot be interpreted as representative of the estimated 22% of women living with HIV in Canada. 31 Further work is needed to examine the nature and extent of living strategy use specifically among women living with HIV. Future work may also explore frequency of living strategy use based on ethnocultural background, sexual orientation, and viral suppression. Second, given this is a newly emerging concept in the context of HIV, the living strategies component of the survey instrument was not a validated questionnaire. Nevertheless, the 51 items were derived from the Episodic Disability Framework, pilot tested by adults living with HIV, and determined to have face, content validity, and ease of usage with adults living with HIV. Furthermore, without a validated domain structure, we reported data based on the individual items and used the Episodic Disability Framework to inform our interpretation. Future research may include an exploratory factor analysis to establish a domain structure and assess the measurement properties in order to establish a living strategies questionnaire for people living with HIV. Our classification of whether a strategy might positively or negatively influence health was based on the Episodic Disability Framework with known validity and reliability 11, 12 ; nevertheless, we recognize that strategies utilized by people living with HIV and their influence on health may differ depending on the individual and the context. Next, by classifying the oldest age-group !50 years, our analysis does not account for differences that may occur beyond those !50 years of age (96 participants were 60-69 years and 15 participants !70 years). Post hoc analyses (results not shown) suggest that older adults !60 years of age may be responsible for differences among older adults engaging most or all the time for some outcomes of lifestyle strategies (eating healthy, dental hygiene, and avoiding people or things that stress someone out), planning for and anticipating the future, prioritizing and not overdoing it, and maintaining a positive outlook. As a greater number of adults age with HIV, it will be increasingly important to further consider strategies used by adults !60 and !70 years of age for successful aging with HIV. 63 Our dichotomization of frequency of living strategy was done to help interpretation of findings. However, this may underestimate the variation in frequency of living strategy use within each group, 64 for example, exercising some of the time may have different clinical implications from exercising none of the time. Future property assessment may include consideration of frequency of living strategies use as a continuous variable. Qualitative inquiry may help to interpret what it means for older adults who engage in a given strategy more often than younger adults living with HIV. Finally, our analysis was exploratory in nature; while the majority of respondents reported that engaging the living strategies helped minimize or prevent healthrelated challenges living with HIV, intervention studies to determine effects of specific strategies on reducing disability and enhancing health for people living with HIV and strategies for increasing the use of beneficial living strategies warrant further study. Nevertheless, researchers and health-care professionals might consider these strategies as a mechanism in which to inform self-management interventions living with HIV.
Conclusion
A greater proportion of older adults living with HIV in this study reported engaging most, or all the time, in living strategies associated with maintaining sense of control and adopting positive attitudes and beliefs, whereas a higher proportion of younger participants engaged in strategies for social interaction. Positive living strategies have a role in addressing disability experienced by adults with HIV. The frequency of engaging in negative strategies appeared similar by older and younger respondents living with HIV. Future research may consider how these strategies relate to resilience with HIV and the role of interventions for enhancing successful aging among adults living with HIV. Clinicians and community
